This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• tLLEGfBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK A.ND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents mil not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Request Form for Translation 

U. S. Serial No. : CH /m^TSTZ 



Translation Branch 
The world of forcign^nrior art to von. 




Requester's Name: 

Phone^No. : 

Fax No/: 

Office Location: 

Art Unit/Org. : 

Group Director: 

Is this for Board of Patent Appeals? 
Date of Request: 9 - Zc - 6 t 

Date Needed By: lo - f6 - Q( 



PTO 2001-4404 

S.T.I.C. Translations Branch 



(Please do not write ASAP-indicate a specific date) 

SPE Signature Required for RUSH: 



Phone: 
Fax: 

Location: 



308-0881 
308-0989 
Crystal Plaza 3/4 
Room 2C01 



Document Identification (Select One): 

"(Note: Please attach a complete, legible copy of the document to be translated to this form)** 



Patent 



Document No. 
Language 
Country Code 
Publication Date 



■ No^gf Pages 
<5<t 



(filled by STIC) 



2. q eArd§e 



3, 



>^ 
LjJ 

o 
-ft: 



CM 
CM 



5y 



£:Oth# 



ttlQu 
< — CO 



Author 

Language 

Country 

Type of Document 
Country 
Language 



Document Delivery (Select Preference): yj ( 

y Delivery to Exmr. Office/Mailbox^ Date: /u*}~d/ (STiCOnly) 



Call for Pick-up 



Date: 



(STIC Only) 



To assist us in providing the 
most cost effective service, 
please answer these questions: 



Will you accept an English 
Language Equivalent? 
fj* (Yes/No) 

Will you accept an English 
abstract? 

fu 0 (Yes/No) 

Would you like a consultation 
with a translator to review the 
document prior to having a 
complete written translation? 
Kjo (Yes/No) 

Check here if Machine 
Translation is not acceptable: 

(It is the default for Japanese Patents, *93 and 
onwards with avg. 5 day turnaround after 
receipt) 



STIC USE ONLY 



Copy/Search 
Processor: 
Date assigned: 
Date filled: 
Equivalent found: 

Doc. No.: 
Country: 

Remarks: 



_(Yes/No) 



Translation 
Date logged in: 
PTO estimated words: 
Number of pages: 
In-House Translation Available: 



=3^ 



In-House: 
Translator: 
Assigned: 
Returned: 



Contractor: 
Name: 
Priority: 
Sent: 
Returned: 



W.I J/ 



(immmm up) (12) & H it & SI < A > uvmm&mm 

#IS 5 F5-21819 

(43)&KIB ?jft5¥(19IB)!JiaB 



(51)Inta 5 
H 0 1 L 31/0232 


mmn imam** 

7210-4M 


f i m*mnm 

H 0 1 L 31/02 C 

m<m* *m mm<»»3(± 7 30 


(2i)mia#** 


^73— 168446 


(71)tbglA 000002130 








(22)fcBBIB 


¥^3^(1991) 7M 9 B 


mBmmmitmrs s#33# 






(mmm as m 





















PTO 2001-4404 

■ ; ■ • . S.T.I.C. Translations Branch 

(54) immzm stmm. 
(57) mm] 

t?, *7r/^2 »t- i *»isfl»t8. 4fc' ? JB - 2/< 
2 tti#VJft«>J4iE 6 a \cMf&£i\, fl-SB y - K 7 4 ft 

ik ufcjB 3 m e s 2 jhk e «-^»« n 

l**5#»2^6©Vi»TflWSih,»l.P«i:j|2 





18I#S i ]' Y ' *7r'4^*ffi»*» U fltrSeft? r * 
JliSftu »J:lWWEIIl-«ii:aaW-*ir2«ia«v 

m$ttfz%2 mmz-s*. tmm 1 *ts#ttie* 2 s 

'S© v*xfiW*ii.lWB*l l 9Mk ME* 2 ftfftfWi 

Lfctt«X-,. 1WIES& 1 £« i WISH 2 Sttfc-llttflK:* 
SSI 2V <y 4r-V* t ***.X*Wte ihXV^ 5 gft 
3SB, 

[§S#« 2 J ffleSfefW, _#****X»* £ i * 

«r®£-f-Sg»*« 1 ie«©Sft3£B. 

kx** £ t i &«©&#& 

So 

[0 0 0 1] 

[S3£±©fiJ##»] J: 9 ffiB^fe 

5 1 *f©^5"5r-^X«flfe§^g?t8BfcMi-5. 
[000 2] 

[ft*©St«f] &#©gft3iBi LXs "High Uniform 
ity, Low Cost Packaging of Multi-Channel InGaAs Pho 
todetector Arrays for Parallel-Bus Optical Interco 
nnects " £Bt"5t&:fi: (LEOS '90 Conference Digest, 

p. 168 ) tSZXfE P- 0-1 38 6 3 OB1 teS£;h, 

[0 0 0 3] ttfcX^SJlfcfflttt, «HB»*x-# 
j*3*ixv*S. »RKtt«»lii#»i«S*vXSs9» £© 
ffi*JJ:U!S*^©^ffi^SaK$tvxv^5o ffi&ffi© 

&ffi fcttKttBStflMfc S *liX V ©X, %774 

©*w**©«MHBx»ttu ****©ft*BBfc.Mt 

[0 0 0 4] EP-O- 1 3 86 30B1 

fc* y 7 << t fc 2 ffiHg© L*»fc©/< y 

^#X«$S*lTV^ 0 

[0 0 0 5] ift^gft^fiXf*. ft***iUXP 
i n§37* h^*-Kfr«WUXV^fc#; ffig«f«© 

[0006] 

WWsWfcfcLJSitSIMH »£X*S;Kfci*W* 

*-iW©*HW**Jfc*X*> 9 > 
**Xtt*v\ £©3SBXI*ft7r^ig3fc3lS : r-7'v 



(2) #HJP5-2r81? 

2 

9 fc«|lfcx#'ft v ^ y * 3 WS^fc o fc. 
[0.0 0 7] EP • 0 • 1 3 8 6 3 0B 

ftfcft*»lIWU IMM©ttM6i>tt*'BJtXft>&&v* 

[0 0 0 8] gft&©*#V>P i n!7* b? 

^tf-Kfcftffl-*-*^ i6i>§©g# 

[0 0 0 9] *£X*JWltt* *7 7*'<fc'*##*T 
i~r * £©**»* £v ^ffl 9 lil- £ i «»x t * J: 5 K 

10 ft77^igft&&8WX«fifeU £*bfe»ftW©tt 

[0010] 

tt, «| 1 /< y t * 2 /< y ^r— ^# 1 fcfit*. Xfll 

MM*»U #7r4><©ffllt«Bife#M»fc«HiS* 
fcttfiSX, *7r-f^HWSfc«M-5. ®2 
/^^■Jr-^tts *^r^^*»fe©«as*t**u«» 

»jaS*wfc»2«Rfc*3K »1«R#»2»R©V|» 

XfiM»*H»l««.4:«lCll2m«*WSUfc«WIIX, 

»l«Ri*2«R«r-*WfiK:fii«rt-S. 

[0 0 11] ±|BS*SClCtt x %mmMl: MSM (Me 
tal Semiconductor Metal ) Wk<OV * Y^^^T— KSr 

30 [0012] 

W«] ^r-f^ttiWtSli^y^- 
X.43 ►) , •a-flsK: J: 9 * 1 /< y ^-.i?#fc<M» § iitcity 

7j*tm /<>yr-i?mmw $ 

f*WiK:*6..**»i:tx', *»WHf-*>*v^«M 
SM»»©7*h^*-r.K*r«[«i-*4:, SJtffi«^ 

[00 13] 

. [Utt^i KT, *»W©-«*«fcff55WiaSH«r* 

[ 0 0 1 4 ] 0 1 ( a ) (**£«©- HIM iU,.* 

¥i5l2l, HI (b) J4H1 (a) ©A-A'»X«»fU 
fcrtWfJt«r*t«iBH» H2tt/<y*— ^tt©»l« 
«*5J:^2S««r5W?L-X^t^ia, El3»4jfng 
2 S«©^aS±t«» $ Jtfc/< y 4r-^»©«M| 
Sr^tflllBE^ H4l4HlS«Sr««PLfe»2S«RU5 
JB 3 ^*©WB«r*tT(MiBBX*> 
50 5. 



3 

[0015] *xkmtmi><9*-i>*F#}itm'2' 
/< P zth-nmktsh, m l * F 

tfWtei-ft i t fc J: 9 > 8 1 /< y ^# F t IS 2 /< v 
>r— ^fcpa**g£-t-S. 

1 0 0 1 6 ] fH 1 /< y 4r-^*F ttj *E^S3fe(DV8l 
a*BJtf*S i'fc£©B*B»S3tr*&* ^*>*S 

r -f 2 *j j:rm&axK 3 »mmmt 4 -e 
H**ww*s*vcv*s. * 1 $>#Fte*jtf$ 

*7r-f^2 a(0Wlt«SB^BWtfctmtffi^f4, #7 

[0 0 17] miS«5, |&2 

&fc6 % y-KtV W»y'-K) 7, !7^ir8, $3 
Sffi9, #-f KlfVl 0Sr#A/-e«^§*v5„ fg2£« 

te$B3S«9aMfcB&*vT^S. S&2g«6©(l!| 
#fcl»*-^8g1SaS8 2 />' y*— P <DftUKteX/1t V - 
Klf^7#EKS*ls !M^8K«fcoTSg2&K6i: U 
-KtfV7©ft&«lBi#&$£*VC^5. Sgl*^ 
$&2g«6, y-KlfV7, ^3««9*5J: 

Ktf > 1 0 tt, ffiBi^fci 0 
ttfc«*S*vrv*S;J^ i^lS«5©U^XgB5 a ±fc: 

[0018] wr, ±mLtt%2><v*-v$iPzm& 

5 fVXgB 5 a «BI3*J&&'*K £• 

mmm®\uz i^xas 5 a t iu#©gftgis 5 b 

S. ±>£Lfcgng«5£LTttmtf7i'K-7 , ©I 

fc*a«r«B-e**. *fc % ^« 5 b& 

[0 0 1 9] 05 ^HJfi^tJIfflTtS^mig^ 
<D«?f£0>l£7Fi-o £©gft& 5 b b I*! MB* 



(3) 1WP6-2 1819 

4 

& 5 «t 5 fc*hft Lrie»3;fcfc-»©*raMt« c *«*. 
5. WPfcfcflfcWi c \*%*sm. b apifl&BB * 

TV>S 0 S^«bJ4m«*«® (#J*.tfIriGaA 
si) RtW+y^l (0J)ttfAl InAsi 
SMSMjftit©?;*- sh- K-Cl»J*S*l"CV<«© 

v^5„ #*#$&<KJfct5 ft* 

10 tfflm 5 c AxtzvmBUwftmumte nowm i 

±^^§*VTV>50t?, V&nm&jJki-ZZbtfXZ 

ry hi«h speed GalnAsmetal-semiconductor-metal phot 
odiode incorporating an AlInAs/GalnAs graded super 
lattice" tmtZ&X (Appl. Phys. Lett. 54(1), 2 Janu 
ary 1989, pp. 16-17) »>ZWt<lfrm¥-2 - 2 8 0 6 3 3 

x&zfriz*mft$.m : f-&&imi-z>z.k&v%, ms 

(PCD) Sr^ffli-5it^t?f 5. 

20 [0 0 2 0] ®2S«6«fg)^laJ6a*Jj;U?iPagi56b 

ormis 6 a , t e d t #fcia»M 

±^fifc$ttm<S6 c tS^Lfegai»lS5 6 f % Z<D&M 

7t7-<^8^LT^S^@<S (^3«<S) 6g 
30 !»»rt4*tTV^». C it?, «&6I5 6 a ftm^tt^ is 

9 Ji©vj»©p****.*£iicj:9, 

I5#*i-6ii:#-e#*. Ei6ISiJ6 f 

in 2 xfi 6 v%m®mwf&£}iitmmu*&mm 9 

a 3 &K 9 ««B$tV« ¥SgIJ 6 b ±{dHg 

6'htt»3«R - 9fc*0IHiajVOS& (01 (b) , 
40 04#fi9) . 

[0 0 2 1] K^lOW 

5 b tt**^-*©-^ »iftiI©ttB**ttB* , C»* 

[0 0 2 2] *2/<y^-^#P*r»*f-6»«' 

■ct, m2mm6<nvm\zmimm$&&nirz>mx< 
50 *>!>, *©^Jtft^^«lJS^***LTv^s. l^o-c, ^ 



10 02 3] S6^ v »l«R5©U'yXW5a'fcLT 

[0 0 2 4] *»J6Wcj;2,§:*S*fc*3(t5lI 
*vfcep£ttttS& 1 5 © vy*m 5 a SB 

1 £tt 5 ©rt»-Tflito.4ivca#» 5 b CAMtS, A 

ub«8b 5 c mas e>*is. ' r ©flre*w law 5 c » 

IS ? 6 ©«#& 6 a fcl^jfc S illtmm.6 c tilt 

stft#tt®£6 c , sftiggse d icmbii^ mme g & 
st, -mwmmvit y - Ki?x7-.KiS6>*v6. ; 

[002 5] /<C*5, *»WJ*±E^iSM{C|S«$^5 t> 

[0 0 2 6] *1t. *H^t?»±^©S3tegPS:*r1-« 
gftHt^T W £fflv^£ft£B*-0>J t LTR9J UT 

[0 0 2 7] 



(4) 4SWP5-2 1 8 1 ? 

6 

^ftKU:^ «sam©ficv^ixMs«Ai^ a» 

[0 0 2 8] Sfc, #BWI^5g#&tt©gft$iL 
T3t^S^feSV\«MSM«|jg©7* h^-fst-- K-fc 

[HS©ffil|tftRn] 

[01] *»W©-j|16«4:-LT» #£#7 7-f/<ift 

10 [02] 0 1 icSt^lfiMfclM-r**/'?^^-^© 
SB 1 2 UT^-t^m0T?S)5 o 

[03 1 0 i.Jc*t*3te»Kfc<eJB Tf* l 
2 ^©«iBJ;lCfia».*nfc^ y.^-^W©*MB**r 
{RlflB0-<?fc.5 o 

[0 4 J 01 fcS^fcKRfcttJrt?* l SKfcfc 

[05] 01 j^l-Sftggfcteffl-C* 5 
5 V V4M S Mttfift© 7* b ^ ah- K*JBV*fcft*»© 
20 ftj$flttgM*H)UB-?a>&. 
[#*©R9l] 

Fv»l/<y_4rr-^*,' P-*S2^*$r— 1 
?USS*i, 2 -%7 7 ^^>l>m. 3 4v 
«M«W V 5"-*1«8, 6-|g2S«, 7-y-Ktf 
5^ 8-!7^, 9-S&3&K, 1 Oy-tfJ Klf^ b 



[02] 



5 




[04] 



(7) #M¥5-2 1819 



[05] 



JP5-21819-A 
DERWENT TERMS AND CONDITIONS 

Dement shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CQ.UK" (English) 

"WWW.DERWENT.CO.jp" (Japanese) 



DERWENT 

THOMSON SCIENTIFIC 



01/10/01 



20/20 



(C) DERWENT 



DERWENT 

JP5-21819-A : 



THOMSON SCIENTIFIC 



MACHINE-ASSISTED TRANSLATION (MAT): 



(19) [3gfT@] 

B^mm^ir (j p) 

(12) 

&m<$ft&m (a) 
(11) i&rm%] 

#M¥5 - 2 18 19 

(43) [&m 0 1 

« 5^ (1 9 9 3) 1M 2 9 
0 

(54) [3i§Pj!<D£f*] 

(51) [SI^#fF#ilJ|5j£] 
H01L 31/0232 

[F I] 

H01L 31/02 C 7210- 

4M 

itmmvm 3 

(21) 

3-168446 
(22) [ffilP] 

¥^3^ (1991) 7^90 



(19)[ISSUING COUNTRY] 

Japanese Patent Office (JP) 



Laid-open (kokai) patent application number (A) 

(11 )[UN EXAMINED PATENT NUMBER] 

Unexamined-Japanese-patent-No. 5-21819 

(43)[DATE OF FIRST PUBLICATION] 

January 29th, Heisei 5 (1993) 



(54)[TITLE] 

A light-receiving device 

(51)[IPC] 

H01L 31/0232 



[Fl] 

H01L 31/02 



C7210^M 



[EXAMINATION REQUEST] 

UNREQUESTED 

[NUMBER OF CLAIMS] 3 
[NUMBER OF PAGES] 7 

(21) [APPLICATION NUMBER] 

Japanese Patent Application No. 3-168446 

(22) [DATE OF FILING] 

Heisei 3 (1991 ) July 9 days 



(71) [fflJSA] 



(71 )[PATENTEE/ ASSIGN EE] 



01/10/01 



1/20 



(C) DERWENT 



JP5-21819-A 



DERWENT 
* 



THOMSON SCIENTIFIC 



[mm*] 

000002130 
5#33f 

(72) [wm\ 



[ID CODE] 

000002130 



Sumitomo Electric Industries, Ltd. 
[ADDRESS] 



(72)[INVENTOR] 



(74) [ftlA] 



Nobuyoshi Tatou 
[ADDRESS] 



(74)[PATENT AGENT] 



[PATENT ATTORNEY] 



fi^JH ^ttf (*3£) 

(57) 



Yoshiki Hasegawa 
(57)[SUMMARY] 



(et al.) 



WS:3fcSiJ*i:v>M»)|SI-t-- 



[OBJECT] 

The light-receiving device in which receivers, 
such as an optical fibre and a light-receiving- 
element array, could be detached mutually, and 
the alignment between these components was 
made easily, and was suitable at high speed is 
provided. 



[SUMMARY OF THE INVENTION] 

i The light-receiving device based on this 
/N ' i; ,^-j;^p invention is provided with 1st package body F 

t *m*.xm&ztix^ f, nd 2nd packa . ge I s 00 f nprl8ed v 

Here, 1st package body F determines position 
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of optical-fibre 2a. 

Optical-fibre 2a is held integrally in the 
condition where the emitting end face of 
optical-fibre 2a is exposed externally. 
Moreover, 2nd package body P includes the 1 st 
substrate 5 by which the receiver provided with 
the comb-shaped electrode which the 
transmission light from optical-fibre 2a is light- 
received, and is output with an electrical signal, 
and the 1st electrode which is connected to this 
comb-shaped electrode and extracts an 
electrical signal were formed on the back-side, 
and the 2nd substrate 6 on which the 2nd 
electrode linked to the 1st electrode was formed 
on slope 6a of a V groove and the 6g of the 3rd 
electrode linked to the external lead 7 was 
formed. In the condition that the 1st substrate 5 
is held by the V groove of the 2nd substrate 6, 
and the 1st electrode and the 2nd electrode 
conducted, the 1st substrate 5 and the 2nd 
substrate 6 are held integrally. 
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[CLAIM 1] 

In the condition of having positioned the optical 
fibre and having exposed externally the emitting 
end face of an above-mentioned optical fibre, 
the 1st package body which holds an above- 
mentioned optical fibre integrally, the 1st 
substrate by which the receiver provided with 
the comb-shaped electrode which light-receives 
the transmission light from an above-mentioned 
optical fibre, and outputs an electrical signal, 
and the 1st electrode which is connected to an 
above-mentioning comb-shape electrode, and 
extracts an above-mentioned electrical signal 
were formed on the back-side, And the 2nd 
substrate on which the 2nd electrode linked to 
the above-mentioning 1st electrode was formed 
on the slope of a V groove, and the 3rd 
electrode linked to the external lead was 
formed, An above is included. In the condition 
that the above-mentioning 1st substrate is held 
by the V groove of the above-mentioning 2nd 
substrate, and the above-mentioning 1st 
electrode, and the above-mentioning 2nd 
electrode conducted, the 2nd package body 
which holds integrally the above-mentioning 1st 
substrate, and the above-mentioning 2nd 
substrate is provided, and it is comprised. The 
light-receiving device characterized by the 
above. 
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[CLAIM 2] 

A light-receiving device of Claim 1 , in which an 
above-mentioned receiver is a photoconductive 
element. 
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[CLAIM 3] 

A light-receiving device of Claim 1 , in which an 
above-mentioned receiver is the photodiode of 
MSM structure. 
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[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the light-receiving 
device which consisted of 1 pair of package 
bodies which is positioned by unification. 
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U&Ogytmmt L-C, "High 
Uniformity, Low Cost Packaging 
of Multi-Channel InGaAs 
Photodetector Arrays for 
Parallel-Bus Optical 
Interconnects lira 3C 

(LEOS '90 Conference Digest, 
p.168 ) fcit/E P • 0 • 1 3 
8 6 3 0 B 1 td^£ftfct! 
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[PRIOR ART] 

As a conventional light-receiving device, the 
structure shown in essay (LEOS '90 Conference 
Digest, p.168 ) and EP*0*138630B1 which are 
entitled "High Uniformity, Low Cost Packaging 
of Multi-Channel InGaAs Photodetector Arrays 
for Parallel-Bus Optical Interconnects " is 
known. 
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[0003] 

The device announced in the essay consists of 
the substrate integrally held by the resin 
member, an optical fibre, and a light-receiving- 
element array. 

The inclined surface is formed on the 
substrate. The radiation surface of an optical 
fibre and the light-receiving surface of a light 
receiving element are symmetrically arranged to 
the axis crossed orthogonally with this inclined 
surface. 

The reflecting film is formed on the surface of 
an inclined surface. 

Therefore, the light from an optical fibre reflects 
on a inclined surface of the substrate, and 
irradiates to the light-receiving surface of a light 
receiving element. 
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[PROBLEM ADDRESSED] 

The device shown in the essay has an unstable 
structure before packaging. 

A housing process is not simple. 

In this device, resin moulding of an optical 
fibre and the light-receiving-element array is 
performed integrally. 

Therefore there was a problem that an optical 
fibre was not connectable with a connector. 
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Moreover, the light-receiving device shown in 
EP*0*138630B1 had the disadvantage that the 
alignment between components was difficult. 
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[0008] 

Furthermore, when large Pin type photodiode of 
a light-receiving diameter was used, there was 
a problem that a capacitance became large and 
it was not suitable for a high-speed light- 
receiving device. 
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Consequently, this invention aims at providing 
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the light-receiving device which the optical fibre 
and the receiver were comprised from the 
another body so that receivers, such as an 
optical fibre and a light-receiving-element array, 
could be detached mutually, and the alignment 
between these components was made easily, 
and was further suitable at high speed. 
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[SOLUTION OF THE INVENTION] 

The light-receiving device based on this 
invention is provided with the 1 st package body 
and the 2nd package body, and is comprised. 
Here, the 1st package body determines position 
of an optical fibre. 

In the condition of having exposed the 
emitting end face of an optical fibre externally, 
an optical fibre is held integrally. 
Moreover, the 2nd package body includes the 
1st substrate by which the receiver provided 
with the comb-shaped electrode which light- 
receives the transmission light from an optical 
fibre, and outputs an electrical signal, and the 
1st electrode which is connected to a comb- 
shaped electrode and extracts an electrical 
signal were formed on the back-side, and, the 
2nd substrate on which the 2nd electrode linked 
to the 1 st electrode was formed on the slope of 
a V groove, and the 3rd electrode linked to the 
external lead was formed. In the condition that 
the 1st substrate is held by the V groove of the 
2nd substrate, and the 1st electrode, and the 
above-mentioning 2nd electrode conducted, the 
1st substrate and the 2nd substrate are held 
integrally. 

[0011] 

It is desirable to use the photodiode of a 
photoconductive element and MSM (Metal 
Semiconductor Metal) structure for an above 
receiver. 
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[EFFECT] 

The 1st package body with which this invention 
holds an optical fibre, and the 2nd package 
body holding a receiver are another body. And, 
it becomes the condition that the receiver held 
at the optical fibre and the 2nd package body 
which was held at the 1st package body 
performs an optical coupling, by unification. 

If the photodiode of a photoconductive 
element or MSM structure is used, as a 
receiver, a light-receiving area will become 
large and a capacitance will be become small. 
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[Example] 

Hereafter, the light-receiving device based on 
one example of this invention is explained 
based on an accompanying drawing. 

In explanation, the same symbol is used for 
the same component, and overlapping 
explanation is omitted. 

[0014] 

Fig. 1 (a) is a top view showing the light- 
receiving device using the multicore optical fibre 
and the light-receiving-element array as one 
example of this invention. Fig. 1 (b) is an end 
view showing the internal structure cut by the 
A-A' line of Fig. 1 (a). Fig. 2 is a perspective 
diagram disassembled and showing the 1st 
substrate before a package, and the 2nd 
substrate. Fig. 3 is a side view showing the 
condition before the package by which the 1st 
substrate was held on the slope of the 2nd 
substrate. Fig. 4 is a perspective diagram 
showing the condition before the package 
containing the 2nd substrate and the 3rd 
substrate holding the 1st substrate. 
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[0015] 

This example is comprised including 2nd 
package body P and 1st package body F. By 
which a pair of guide pin formed by protruding 
from the side of 2nd package body P fits to a 
pair of guide hole h formed on the side of 1st 
package body F, 1st package body F and 2nd 
package body P connect. 



[0016] 

1st package body F is so-called multicore 
connector structure containing the substrates 
for alignment 1 , such as Si by which several V 
grooves were formed by the surface, the 
multicore optical-fibre core wire 2 which 
removed a part of coated which has several 
optical-fibre 2a which aligned at these V 
grooves, and the substrates for fixation 3, such 
as Si which fixes several optical-fibre 2a. 

In the condition of having exposed the 
emitting end face of several optical-fibre 2a in a 
single tier, the substrate for alignment 1, the 
multicore optical-fibre core wire 2, and the 
substrate for fixation 3 are integrally held by the 
resin member 4. 

A pair of guide hole h is formed along the 
optical axis direction by the radiation surface 
which the emitting end face of optical-fibre 2a in 
1st package body F exposed so that the 
emitting end face of optical-fibre 2a may be 
pinched from both sides. 
1st package body F is formed by injecting and 
performing resin moulding of the resin material 
to this die by mounting to a die the substrate for 
alignment 1 , and the substrate for fixation 3, for 
example. 
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2nd package body P is comprised including the 
1st substrate 5, the 2nd substrate 6, the lead 
pin (external lead) 7, the wire 8, the 3rd 
substrate 9, and the guide pin 10. 

The 1st substrate 5 is held at the V groove of 
the 2nd substrate 6, and the 3rd substrate 9 is 
mounted to that flat section 6b. 

Moreover, the lead pin 7 by which 2nd 
package body P was externally extended by the 
one-end section is arranged at the side of the 
2nd substrate 6. The 2nd substrate 6 and the 
other-end section of the lead pin 7 are 
connected by the wire 8. 

The 1st substrate 5, the 2nd substrate 6, the 
lead pin 7, the wire 8, the 3rd substrate 9, and 
the guide pin 10 are integrally held by resin 
moulding by the resin member 4. 

However, because the resin member 4 is not 
formed on lens section 5a of the 1st substrate 5, 
the light radiated from optical-fibre 2a is not 
refracted, and is irradiated to lens section 5a 
(refer to diagram 1 ). 



[0 0 18] 

EAT, ±ftLftm2s<ytr-V 

(mi mm) 5 ctmtst&tix 

tii^iiiTy K— X© I n P 
WbLXfemirZZb&Xg* 



[0018] 

The concrete structure of the each part which 
comprise hereafter 2nd package body P 
mentioned the above is explained. 

About the first substrate 5, several lens 
section 5a is formed by the shape in a single tier 
by the surface. In the back-side area to which 
an optical axis traverses this lens section 5a at 
the time of light radiation, receiver 5b of lens 
section 5a and the same number is arranged in 
the shape of a single tier. 

A pair of electrode (1st electrode) 5c for 
signal extraction is formed on the both sides of 
each receiver 5b. 

As the 1st substrate 5 mentioned the above, 
the semiconductor chip, for example, formed by 
InP of undoped can be used as material. As an 
electrode, the structure which gave the gold 
plating to NiB can be used, for example. 
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Moreover, receiver 5b is comprised including 
light-receiving area b and comb-shaped 
electrode c. 
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[0019] 

Fig. 5 shows the example of a component of the 
receiver using the photodiode of a 
photoconductive element applicable to this 
example, or MSM structure. 

This receiver 5b provides comb-shaped 
electrode c of the pair which opposes to the 
inside of light-receiving area b so that it may be 
meshable with and has been arranged. 

Each comb-shaped electrode c is connected 
to electrode 5c for signal extraction arranged at 
the both sides of light-receiving area b via wiring 
section w. 

Light-receiving area b consists of the 
photodiode of MSM structure which consists of 
conductive layer (for example, InGaAs layer) 
and a cap layer (for example, AllnAs layer), for 
example. 

Therefore, a light-receiving area becomes 
comparatively large and the capacitance 
becomes small. 

For that reason, a light can be absorbed 
efficiently and receiver 5b which was suitable at 
high speed is formed. 

Moreover, electrode 5c for signal extraction 
and its wiring section w are formed on 
insulating-film i, such as a nitride film. 

Therefore a dark current can be prevented. 
In addition, as a photodiode of MSM structure, 
the semiconductor light receiving element 
shown by essay (Appl.Phys.Lett.54(1),2 
January 1989,pp.16-17) entitled "Very high 
speed GalnAsmetal-semiconductor-metal 
photodiode incorporating an AllnAs/GalnAs 
graded superlattice", or, Japanese-Patent- 
Application-No. 2-280633, can be used. And, a 
well-known photoconductive element (PCD) 
can be used instead of the photodiode of MSM 
structure. 
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[0020] 

The 2nd substrate 6 is comprised including 
slope 6a and flat section 6b. 

Slope 6a consists of the one inclined surface 
of a V groove. Several electrode (2nd electrode) 
6c in the same interval is formed on the position 
corresponded with electrode 5c for signal 
extraction mentioned the above. 

Moreover, the followings are formed on flat 
section 6b. 6d of the receiving circuits formed 
on the inside, insulating-film 6e, such as Si02 
which insulates between wiring while protecting 
6d of this receiving circuit, 6f of the wiring 
sections which form on this insulating-film 6e, 
and were connected with electrode 6c, and 6g 
(the 3rd electrode) of the electrodes connected 
via the lead pin 7 and the wire 8 which were 
externally extended while connecting with the 
edge part of 6f of this wiring section. 

Here, slope 6a can be formed by forming a V 
groove on the edge part of the 2nd substrate 6, 
for example, by the dicing. 

However, the 1st package body with which 
the height of optical-fibre 2a is simply different 
can be dealt with by changing the depth of this 
V groove. 

Moreover, 6f of wiring sections can be formed 
using well-known techniques, such as a sputter, 
plating, and vapour deposition. 

The 3rd substrate 9 which has groove 9a on a 
base is mounted to the area to which the 
receiving circuit of the 2nd substrate 6 was 
formed. 6h of chip elements, such as the chip 
capacitor mounted on flat section 6b and a chip 
resistance, is protected by the 3rd substrate 9 
(Fig. 1 (b) and diagram 4 reference). 
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[0021] 

According to this example, the optical coupling 
of optical-fibre 2a and the receiver 5b is 
performed by inserting a guide pin 10 in guide 
hole h. 

Therefore the alignment between 
components is extremely simple. 
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[0022] 

Moreover, even when forming 2nd package 
body P, perpendicularly directional alignment is 
made by the V groove of the 2nd substrate 6 to 
an optical fibre only by holding the 1st substrate 
5, and horizontal alignment achieves by making 
it move along a V groove. 

Therefore, the alignment before a package is 
simple. 

That attachment structure is stable. 
Therefore, even when performing resin 
moulding of the package body by mounting this 
attachment structure to a die and injecting resin 
material into it, it can prevent that alignment is 
deviated with the injection pressure of resin 
material. 



[0023] 

Furthermore, if a ball lens is used as lens 
section 5a of the 1st substrate 5 and it makes 
the structure where the position of lens section 
5a is changeable, the perpendicularly 
directional alignment with an optical fibre 
becomes possible. 
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[0024] 

Next, the flow of the signal in the light-receiving 
device due to this example is explained below. 

It light-receives by lens section 5a of the 1st 
substrate 5, it is condensed inside the 1st 
substrate 5, and the transmission light radiated 
from optical-fibre 2a is irradiated to receiver 5b. 

A light is converted into an electrical signal by 
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receiver 5b, and is sent to electrode 5c for 
signal extraction. 

This electrode 5c for signal extraction is 
conducting with electrode 6c formed on slope 
6a of the 2nd substrate 6. 

Therefore the electrical signal extracted from 
electrode 5c for signal extraction is sent to 
electrode 6c and 6d of receiving circuits. It goes 
through 6g of electrodes, and it is sent to the 
lead pin 7 by which the one end was extended 
externally. 
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In addition, this invention is not limited to an 
above example. 

In the example, the structure which clamps an 
optical fibre by two substrates is shown as an 
example. 

However, it is not limited to this structure. 
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[0026] 

Moreover, this example explains the light- 
receiving device using the light-receiving- 
element array which has several receivers as 
an example. 
However, number of receiver may be one. 
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[EFFECT OF THE INVENTION] 

As this invention is comprised as explained 
above. 

Therefore an optical fibre and a receiver can 
be detached mutually and the alignment 
between components can achieve easily and 
accurately by unification. 
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[0028] 

Moreover, if the photodiode of a 
photoconductive element or MSM structure is 
used as a receiver of the light-receiving device 
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based on this invention, a light-receiving area 
will become large. 

A capacitance becomes small. 

Therefore a light can be absorbed efficiently 
and rapidity improves. 
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[FIGURE 1] 

It is the diagram showing the structure of the 
light-receiving device using the multicore optical 
fibre and the light-receiving-element array as 
one example of this invention. 

[FIGURE 2] 

It is the perspective diagram disassembled and 
showing the 1st substrate before the package 
which can be used for the example shown in 
Fig. 1 , and the 2nd substrate. 

[FIGURE 3] 

It is the side view showing the condition before 
the package by which the 1st substrate which 
can be used for the light-receiving device 
shown in Fig. 1 was held on the slope of the 2nd 
substrate. 

[FIGURE 4] 

It is the perspective diagram showing the 
condition before the package containing the 2nd 
substrate and the 3rd substrate holding the 1st 
substrate which can be used for the tight- 
receiving device shown in Fig. 1. 

[FIGURE 5] 

It is the perspective diagram showing the 
example of a component of the receiver using 
the photodiode of the photoconductive element 
which can be used for the light-receiving device 
shown in Fig. 1 , or MSM structure. 



[EXPLANATION OF DRAWING] 

F... The 1st package body, P... The 2nd package 
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The 3rd substrate, 10... guide pin, b... light- 
reception area, c... comb-shape electrode, L. 



'"^ 3 ^ 1 0~'3f4 insulating film, w... wiring section. 
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